Synthetic copoly(Lys/Phe) and poly(Lys) translocate through lipid bilayer membranes.
Several membrane-transporting peptides (MTP) containing basic amino acid residues such as Lys and Arg that carry macromolecules such as DNA and proteins across cell plasma membranes by an unknown mechanism have been actively studied. On the basis of these results, we have been investigating the translocation ability of synthetic polypeptides, copoly(Lys/Phe) and poly(Lys), through negatively charged phospholipid (soybean phospholipid (SBPL)) bilayer membranes by zeta potential analysis, circular dichroism (CD) spectroscopy, fluorescence spectroscopy, an electrophysiology technique, and confocal laser scanning microscopy (CLSM). The binding of these polypeptides to the membrane, which is the first step for translocation across the membrane, resulted in the conformational transition of the polypeptide from a random coil form or helix-poor form to a helix-rich form. The fluorescence studies demonstrated that the time-dependent decrease in the fluorescence intensities of the FITC-labeled polypeptides bound to the SBPL liposome reflected translocation of the polypeptide across the lipid bilayer with the low dielectric constant. Both the rate constant and the efficiency of the polypeptide translocation across the lipid bilayer were greater for copoly(Lys/Phe) than for poly(Lys). These results suggest that the random incorporation of the hydrophobic Phe residue into the positively charged Lys chain results in a lowering of the potential barrier for passage of the polypeptide in the hydrophobic core portion of the lipid bilayer. We presented the first direct observation that the positively charged polypeptides, copoly(Lys/Phe) (MW: 41,500) and poly(Lys) (MW: 23,400), could translocate across the lipid bilayer membrane.